Title: Proteome Epitope Tags and Methocfc of Use 

Thereof in Protein Modification Analysis 

Inventors: Leeetal. 

Serial No. 1(V773,032 

Express Mail Lrtel B4 0460521W US 

Renlacement Sheet 




^ S c d 



.S3 



'.lodification Aiialjsis 

ct aJ. 
73.032 

libel EM 046052 199 US 



n 

I 

§ § 

W 



0^ 41 



s 

Ol 













z 










w 


Q 








CM 


> 




a 






m 












CO 




ft, 






tl 








Q 


CO 






isd 


Q 


o 




^ 


t-( 


w 


CO 


t4 




Cd 


o 


D 






CO 




f "^i 


pc; 








t -t 1 


b3 














C- 






pc; 


Z 






j 




o 






























>< 






w 


CD 






w 














> 










>-* 










Ol 




cc 


E-H 










Oi 




Pi 


CO 


a 


CO 




CO 




u 


fx, 






H 




CO 


a 


CO 




a 








o 




^* 


§ 
















1 


> 










CO 






Eh 




o 










o 


a 




s 


>-• 


CD 






re 


M 


g 












CO 




a: 



> a — 

a fr4 
^-^ > s p5 



o 



:3 



Title: Prot»me Epitope and Methods of Use 

Thereof in Protein Modifictfion Analysis 

Inventors: Leeetal. 

Serial No. 1(^773,032 

Express Mai Label EM 046052199 US 

Replacement aeet 



Figure 3 




Serial No 1(^773.032 

Express Mail em (M6052199 US 

Replacement Sheet U5 

Figure 4 



Chemokme Receptor CXCR4 Western 




M: Protein Size Marker 
H-S: HELA-Supematant 
H-P: HELA-Pellet 
MS: M0LT4-Supematant 
M-P: M0LT4-PeHet 



M M H-S H-P M-S M-P 




1 ) Ceils are washed in PBS 

2) Ceifs are suspended (5x10^ 
cells/ml) in a buffer with 0.5% 
Triton X-100 

3) Cells are homogenized in a 
Dounce homogenizer (30 
strokes) 

4) iCentrifuge and load the solute 
m6 pdiet to the gel 



>90% of total proteins aresoiublized 
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NH2 PET COOH 




1 




1 1 




Rabbits or Mice 

1 




Standard Ab Generation Procedure 

1 




Use this to affinity purify antibodies 
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Protein Samples 




Protein Extraction/Dilution 


Denature .^^-----'^ 




■ Reducing Thermal Denaturation 


Alkylation 




Trypsii Digestion Trypsin 


Digestion 


^\ Desalting ~— ^^.^^-^-^"'^^^ 




Peptide Assay 
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1(X)ut Human Serum (75mg/mi] 




Human Serum Protein (4mg/ml) Dilute 1 0X to 7.5mg/ml 


In 1.8ml of 50mM HEPES buffer 




(pH 8.0), 8M urea and 10mM DTT 




1 

Add lodoacetamide at 25mM gpoc 


5 minutes 


Dilute to 1 mg/ml and digest Digest for 30 minutes at 55°C 


1 1 

Desalting columns Inactivate trypsin at 800C 
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A kinase (of a family of kinases) wifli known 
phosphorylation consensus 

AKT or protein kinase B phosphorylates Ser or Thr in 
RXRX3CS/T 



J man sequences 
witn kxfixxS/T motif 



Define tryptic fragment for each 
protein containing the motif 



Define PETs and 
raise antibodies 



Anti-AKT IVIotif Antibody 



PET antibody 




Hhrp 



i lile: Pi oiconn; Epitope Tags and Methocb of Use 

Thereof in Protein ModificMion An%sis 

Inventors: Lee et al. 

Serial No. 1 (¥773,032 

Express Mail Label 046052199 US 

Replacement aiect 



Figure 11 



A Sequenced Genome 

I 

Predicted Protein Sequences 

I 

Parse Protein Sequences Into 
Overlapping Peptides of 4-10 
Amino Acids In Length 



All Possible Peptide Tags 
of N Amino Acids 



20^ {N=4-10) 
Peptide Tag Database 



Peptide Occunrence Database 
1 PETs 
>1 Non-PETs 



dvertappliig peptide of H amino acids 
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Tag Length 
(amino acids) 

4 
5 
6 



9 

10 



A!i Possible Tags Total PETs 



160,000 

3.2x106 

6.4x10^ 

1.28x108 

2.56x1 01«> 

5.12x101^ 

1.02x10« 



74S 

560,309 

4,609,172 

6,652,224 

7,018,340 

7,138,933 

7,216,090 



28,076 human protein sequences analyzed 
-H2M overiapf^ng 4*10mr peptkiee 



Total Non-PETs 
(non-redundant) 

158,862 

1.684,684 

2,350,532 

1,848,908 

1,744,029 

1,714,971 

1,695,512 
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L#iijg|ih of PET (amino acids) Proteins wrtth PETs Proteome Coverage 



4 


684 


2.36% 


5 


23,446 


80.64% 


6 


26,069 


89.66% 


7 


26,184 


90.05% 


8 


26.216 


90.16% 


9 


26,238 


90.24% 


10 


26.250 


90.28% 




9 10 



PET Length (ammo acids) 
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PET Length 
(Amino Acids) 


Average PETs/Tagged Protein 
No Cleavage Trypsin Cleavage 






24 




16 


€ 




177 




98 
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268 




129 
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41 61 81 101 121 141 161 181 2 
Fragment (btmber 


1 


11 21 31 41 51 61 71 81 91 101 
Fragment Size (amino adds) 
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Fluorssc«nt Sandwich Peptido Assay 



Target Peptide 



Trypsin Digested Human 
Serum Proteins (lOmM) 



MDYKAFDNL-EQKLISEEDL(SEQ ID NO. ISIg 
FLAG Tag MYC Tag 
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protein concentration (nM) 

PSA Proteiri i3an':iwii;=i Assa 



PSA- 



Trypsin 

-HA-HIS . + 



ri A-HSS Peptide Sandwich Assay 
HA-HIS 



(PSA secreted in 
conditioned media) 



^ I d MtltiodsofUse 

\Mdl>SIS 
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SHIP-2 



NSFNNPApYYVLEGVPHQLLPPEPPnSPARfSEQ ID NO. I3im 



NNP1 YLTEGVPH (SEQ ID NO. 1320^ 
NNP2YILESMPH (SEQ ID NO. 13211 
NNP3YVIMGMPH (SEQ ID NO. 13221 




Detect pY ysing 
Anti-phosphoTyrosine 
Ab as secondaiy detection 



Detect pS using 

Anti-phosphoSerine 

Ab as secondaiy detection 



ABL 



LGGGQpYG EVYEGVWK (SEQ ID NO. 1323) 



PET-Ab 



^NNP1 EVYVGVWK (SEQ ID NO. 13241 
NNP2 EVFEGLWK (SEQ ID NO. 13251 
NNP3EVYEGWT (SEQ ID NO. 13261 



Detect pY using Anti-phosphoTyrosine 
Ab as secondary detection 
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I , |^{iBa^||i|,S.M.I.i. 



Size of the Tag Number To Represent 
All Kinases 

5 aa 88 
6aa 122 



Top 20 common hexamers are shared by 72% 
13 « 17 « of 520 kinases 



Top 20 Common hexamers 
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Protein 


Parental Tryptic Peptide 






WSGSHQFEQLSGSILWMAPEVIR* fSEO ID NO. 1327^ 






MSFAGTVAWMAPEVIR (SEQ ID NO. 1328) 




GCK 


SFIGTPYWMA.PEVAAVER fSEO ID NO. 1329) 




HH4 98 


VMAPEVFTQCTR (SEQ ID NO. 1330) 




HPKl 


LSFIGTPYWMAPEVAAVALK <SEO ID NO. 1331) 




LOK 


DSFIGTPYWMAPEWMCETMK (SEQ ID NO. 1332) 


KSH1,2,HPK1, SLK 


LZK 


MSFAGTVAWMAPEVIR (SEQ ID NO. 1333) 




MAP3K 


SMHGTPYWMAPEVINESGYGR (SEQ ID NO. 1334) 




MSTl 


NTVIGTPFWMAPEVIQEIGYNCVR (SEQ ID NO. 1335) 


MST2 


MST4 


NTFVGTPEVMAPEVIOOSAYDSK ^SEO ID NO. 1336) 






NTSVGTPFWMAPEVIACEOOLDTTYDAR (SEQ ID NO. 1337) 


MY03B 


MY03B 


NTSVGTPFWMAPEVIACEQQYDSSYDAR (SEQ ID NO 1338) 




ZCl/HGK 


NTFIGTPYWMAPEVIACDENPDATTOYR (SEQ ID NO. 1339) 


ZC2^Z'"3 


OSRl 


TFVGTPCWMAPEVMEQVR (SEQ ID NO. 1340) 




PAKl 


STMVGTPYWMAPEWTR (SEQ ID NO. 1341) 




?AK5 


SLVGTPYWMAPEVISR (SEO ID NO 1342) 


PAK6 


RAFl 


WSGSQQVEQPTGSVLWMAPEVIR (SEQ ID NO 1343) 




STLK3 


TFVGTPeWMAPSVKEQV ^ ^ " 




TAOl 




TAOS 


TA02 


ASXMAPANSFVGTPYWMA?EVIi.Ai!4Ji-CQxDCA (SEQ ID NO 1346) 




TESKl 


EPLAWGSPYWMAPEVLR (SEQ ID NO. 1347) 




ZAK 


TTHMSLVGTFPWMAPEVIOSLR (SEQ ID NO. 1348) 




BLUE = PET 




RED = Commone Epitope 
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7 



Putative 

SARS Protein MPHLVDFQVUAEILIIIMRTFRIAIWNLDVIISSIVRQLFKPLTKKNYSELDDEEPMELDYP (SEQ id no. 1349) 

/ \ / \ 

EH!:y£!^(l|S4™-M Human yseldgee (seqidno. i3S3^ 



Nearest 
Neighbor 



MFHPMDFt (SEQID NO. 13SH 

SFHFiDFY (SEQ ID NO. 1352^ Coronaviruses 
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f 12.1 



i QfS^ I rlHRR*AL.. K* VLALYNQHNPGASAAPCCVPQALEPLPIVYYVGR* K (SEQ id no. 1355^ 
NNP1 NHHSPGGS (SEQ id no. 13561 EPLTILYY (SEQ ID NO. 13591 

NNP2 QQHNPAAN (SEQ id no. 13571 DPLPVRYY (SEQId no.i360i 

NNP3 NKHGPGVS rsEQiDNO.i3S8> EPLPSQYY (SEQID no. i36ii 

TGFB-2 RKKR*AL. . . R* VLSLYNTiNPEASASPCCVSQDLEPLTILYYIGK *T (SEQ id no. i362i 
NNP1 NTLNPEAS (SEQ id no. 1363', PQDLEPLT (SEQ id no, 1366i 

NNP2 NKLDPEAS (SEQ id no. 13641 SEDLEPLA (SEQ id no.13671 

NNP3 NTANPERS fSEO id no 13651 SQDLDPMA (SEQ id no. 13681 

TGFa-3 RKKR*AL. . . R'SADTTHSTVLGLYNTLNPEASASPCCVPQDLEPLTILYYVGR*T(SEQ ID NO. 13691 
NNP1 SAHSTHST (Seq id no 13701 NTINPEAS (SEQ id NO. 13731 

NNP2 SSDTTHAS (SEQ id no. 13711 NKLDPEAS (SEQ ID NO. 13741 

NNP3 AAEATHST (SEQ id no. 13721 NTANPERS (SEQ ID no. 13751 



TGFft-4 MK*WAK* NWVLEPPGFLAYECVGTCQQPPEALAFNWPFLGPR* Q (SEQ id no. 13781 
NNP1 NWAVDPPG (SEQ ID NO 13771 QPPEAFGF (SEQ ID no i38qi 
NNP2 HWWSPPG (SEQ id no. i378i KPPEALAM (SEQ id no. i38ii 
NNP3 NWVRLPPG (SEQ ID no. 13791 QPPEAKKF (SEQ ID NO. 13821 
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m 

I PET A PTF Containing a Post- 

'^———'^'—^ translational Modification 
(PTM) Site 



1 



Labeled secondary affinity 
agent for the modification 



U 

J_ PET 



immobilized PET-specific 
Capture Agent (e.g., Antibody) 



////////////////// 
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PTP1 



f Trypsif ,~ 
PTP: Parentai rryp.^w 
Peptides 

X: Modification Site 



Sjugar 

— X — 



Phosphorylation f'^'^^Anti-phosphoamlno 
Detection 



/X acid antibody 
Pp4 



Sugar 

i 



////////// 



////////// 



Glycosylation 
Detection 
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1,6 



0.8 




0 d 0.1 1 10 100 1 10 100 1000" 



■ NX 

A conipeiiti\c cur 



•)IDNO 1277) 1 
- ■ ■ • ' • .^EQ ID NO 1292) ) 
l.lIM fSEQ ID NO. 1293^ ^ 




♦ PI ! ^ \ QOi V! (SEQIDNG 127S-.) 

■ NNPl.> IA'\GLVr (SEQIDNO 1294, ^ 

A NNP2coinpotiiive curve (YEV; OKI F fSEQ id NO 12951 ^ 



r 

"^-^ i — PETorNNP 



